Geographic pathology provides information that a disease may have a quite different incidence and mortality as function of area of residence. Research in animals can model fairly precisely what is learned through geographic pathology, and provides the basis for understanding possible mechanisms of action. These approaches can yield public health recommendations and health promotion activities. Frequent intake of foods with saturated fats such as meat and dairy products raises the risk of coronary heart disease, especially so in smokers. The total mixed fat intake accounts for the high incidence of the nutritionally linked cancers, i.e. of the post-menopausal breast, distal colon, prostate, pancreas, ovary and endometrium, in Western countries, and of increasing impact in Asia, as people there adopt Western eating habits. Monounsaturated oils such as olive oil are low risk fats, as found in animal models, and through the fact that the incidence of coronary heart and neoplastic diseases is lower in the Mediterranean region, where such oils are customarily used. Fish and fish oils are protective, as is noted in countries with a high intake. The genotoxic carcinogens for a number of these cancers are heterocyclic amines that are produced during the broiling or frying of meaty foods that contain creatinine. Excessive salt intake can cause high blood pressure and with stomach cancer, especially with inadequate intake of potassium, from fruits and vegetables, and calcium from certain vegetables and low fat dairy products. Bran cereal fiber intake, especially with adequate calcium, yields an increased stool bulk, eliminating factors involved in colon and breast cancer. Vegetables and fruits, as well as soy products, are rich in antioxidants that are essential to lower disease risk stemming from reactive oxygen species in the body. Green and black tea are excellent sources of such beneficial antioxidants of a polyphenol nature, as is cocoa and chocolates. Antioxidants also extend healthy aging and may protect against Alzheimer's and Parkinson's diseases. Nutritional lifestyles can be described for most populations in the world that offer the possibility of a healthy long life.
Introduction
Heart disease accounted for about 31% of deaths, cancers 23%, cerebrovascular diseases about 7% and chronic obstructive pulmonary diseases about 5% in 1998 in the United States. Studies in geographic pathology and epidemiology demonstrated
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The Importance of Geographic Pathology in www.asiabiotech.com Clinical Application that these diseases have unequal incidence and mortality in the world. These appreciable differences suggest that locally prevailing lifestyles are associated with a risk for each type of premature killing disease (Table 1) . Also, these facts are the basis for key questions on risk factors inherent in a specific lifestyle. An understanding of their mechanism of action can be a reliable basis for recommendation of life-long good health. This is important not only for people, but also as an effective approach to lower the high cost of medical care.
In the US, and in the entire Western world, heart disease is still a major problem, even though fatal heart attacks have decreased in the last 25 years, more so in men. One reason is that there has been a substantial decrease in cigarette smoking by men, a major contributing factor. The Western eating habits involve sizeable amounts of meats and milk. The foods can lead to a higher level of serum low-density lipoprotein (LDL) cholesterol associated with heart disease, especially with low intakes of protective vegetables and fruits, as sources of antioxidants (Table 2) . Reactive oxygen species (ROS) are formed through cellular metabolism without adequate amounts of antioxidants from vegetables. Also, milk may be a factor in heart disease through its content in lactose, but low lactose yogurt is not atherogenic. Geographic pathology shows that adult populations with high usual milk drinking habits, customary in Scandinavia and in parts of the Western world, have a higher rate of heart disease. An exception seems to be France, and the lower incidence of heart disease has been attributed to the customary intake of red wine, with meals. Red wine is a good source of antioxidants. Also, their traditional meals include antioxidants from vegetables and fruits. They are appreciable consumers of lactose-free cheeses, and also important is a key contributing element, namely adult French people usually do not drink milk.
Stroke and Stomach Cancer
Cerebrovascular accidents and strokes have been fortunately decreasing, because salt and salted foods, used in earlier periods for food preservation, are no longer needed since the introduction of refrigeration and freezing processes after harvest of many perishable foods. In the laboratory, we have shown that powerful direct-acting mutagens are formed during salting and pickling of a Japanese fish, Sanma hiraki, consumed in a high-risk area for gastric cancer. Certain smoked foods may contain similar agents. On the other hand, vegetables and fruits protect gastric mucosal cells, and decrease the risk. In the mountainous areas of Italy, people use a fair amount salt, and in contrast to the remainder of Italy, do not consume appreciable amounts of protective vegetables. Thus, there is a higher incidence of stomach cancer. Stomach cancer occurs also more often in parts of Scandinavia, and in Russia, because of high salt use, and lower seasonal availability of protective foods. There are public policies to lower salt intake. Gastric cancer, a major type of tumor 60 years ago has decreased in parallel, since a dietary pattern with salted foods is a causative element. In the US, ethnic subgroups, hispanics and blacks, traditionally still use more salt, and their risk has not decreased in parallel to that of Whites. In Asia, stroke is the major premature killer, as is gastric cancer. In Japan, a national public health program was introduced by 
Causes of Chronic Diseases
Multidisciplinary interactive worldwide research leads to the conclusion that personal lifestyle is the basis of risk of coronary heart diseases, stroke, cancer, type II diabetes and shortened lifespan. Included are tobacco use, excessive alcohol intake, poor nutritional traditions and lack of physical exercise. 
Optimal Nutritional
Traditions.
Rationale:
Coronary heart disease, cancer and aging involve actions by ROS, oxygen, hydroxy radicals and peroxides.
Adequate intakes of antioxidants in vegetables, fruits, soy, tea, vitamins A, C, D and E are essential to control ROS.
Optimal availability of required minerals, calcium, magnesium, zinc, potassium, and a set of B vitamins that in turn, play a role in the biosynthesis of S-adenosylmethionine (SAM-e).
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Prime Minister Nakasone, based on the recommendation of Professor Sugimura, to lower dietary salt intake in Japan. In Belgium, Professors Joossens and Kesteloot developed a similar program. In both cases, stroke and stomach cancer decreased. It is concluded that a research-based lifestyle adjustment by entire populations has been successful.
Tobacco Use
About 30% of cancer deaths come from tobacco use in America (Table  3) . However, cigarette use by young people worldwide is sadly increasing, but in the US fewer now smoke. In 1950, about 68% of men were smokers, but at present only 23% smoke. Thus, heart attacks and cancers associated with smoking, namely cancer of the lung, pancreas, kidneys and urinary bladder, and cervix are decreasing. Unfortunately, there are now more women, 28%, who are smokers. After menopause, their risk of heart disease is similar to that of men, as is cancer of the lung, that now accounts for more premature deaths than the much feared breast cancer. The risk of disease in smokers involves a nutritional element. There are more male smokers in Japan, but the lung cancer incidence is lower than in the US. This fact may be explained by a lower total fat intake, and also the Japanese usually drink tea and eat soy products. In animals such as rats and mice, one component of tobacco smoke, 4-(metylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) has induced lung cancer, but dietary fat has increased the yield, and tea drinking substituted for water, has decreased it. Data show smoking is increasing considerably in Africa and China, with an expected rise of tobacco-associated diseases.
Nutritional Habits
Cancers in the distal colon, post-menopausal breast, prostate, pancreas, ovary and endometrium have a high incidence and mortality in the US and the Western world generally. One dietary habit is the high intake of total dietary fat, about 45% of calories in the early part of the 20 th century (Table 3) . Since then, the fat consumption has decreased somewhat. It is now 36% of calories, and with a lower ratio of saturated/unsaturated fats, because meat and whole milk consumption has decreased, accounting for the lower risk of heart disease. However, for the nutritionally linked cancers, the total fat intake is more relevant. In animals with chemically induced breast and colon cancer, 30% of fat calories does not decrease the incidence, but 20% of calories does. With a higher intake of protective vegetables fruits and fibers, including wheat bran fiber, 25% of fat calories might provide protection. Also, these cancers have a lower incidence in Southern Italy and Greece, where the monounsaturated olive oil is used almost exclusively. In animal models, olive oil does not increase the rate of breast and colon cancer. Also, monounsaturated fats provide for a lower risk of heart disease. Canola oil, available in North America, containing monounsaturated fats and some omega-3-polyunsaturated fats may be a lower risk oil. Fish and fish oils, consumed in many Asian countries, are established inhibitors of cancer and heart disease, because they contain omega-3-polyunsaturated oil. Any fat provides more calories than starches and protein, and should be used accordingly in moderation. Obesity is a growing, major esthetic and health problem. A body mass index (BMI) above 26 presents a higher risk of heart disease, and for women, of cancer of the uterus and probably of the kidneys. Clearly, exercise assists in maintaining a health-promoting body weight, with a BMI in the range of 18-24.
The conversion of normal cells to cancer cells involves a series of steps. The normal cells are changed through genotoxic carcinogens that lead to mutated cells. Genotoxic carcinogens need to be converted to reactive products by enzymes as catalysts. The effectiveness of these enzymes to form mutated cells with a changed DNA is under genetic control. Individuals have a distinct risk based on their genetically controlled activation of procarcinogens, or the detoxification of the reactive metabolites formed. There is also a series of cellular oxidation reactions through ROS, hydroxy radicals or peroxides, that affect DNA. The role of vegetables, fruits, soy products and tea is to provide antioxidants curtailing production of the oxidized metabolites of DNA, and thus account for their beneficial, preventive effects. These phytochemicals induce the phase II enzyme glucuronyl transferase, increasing the formation of detoxified carcinogen glucuronide conjugates.
During the browning, broiling and frying of meat and other creatinine containing foods, mutagens and carcinogens are formed, namely about 20 distinct heterocyclic amines. Most of these have a specific amine structure, since these compounds are derived from creatinine in meat or fish. This structure accounts for the powerful carcinogenicity upon the enzyme-mediated oxidation of the amino group to an N-hydroxy compounds, www.asiabiotech.com Clinical Application and further conversion to yield reactive mutagens. These reactions occur in the intestinal tract, mammary gland, prostate, pancreas and liver, as a function of chemical structure, and account for the organ-specific carcinogenicity of heterocyclic amines.
The amount formed during cooking is small, but neoplastic or preneoplastic cells are subject to powerful promotion by dietary fats at the Western level of intake of about 25% of calories. The formation of heterocyclic amines can be decreased by antioxidants, such as those in soy protein or tea, or by marinating meats before cooking. Brief microwave cooking of meats, in a vessel that allows juices to run out, eliminates much of the essential creatinine. In Italy and Greece, the main meat consumed is veal and during the usual cooking process there is not much browning. Therefore, the risk of chronic diseases in the Mediterranean region is lower. The heterocyclic amines in cooked beef, pork and chicken also contribute to heart disease. Life-long vegetarians have a decreased incidence of heart disease and the nutritionally linked cancers.
Endocrines and especially estrogen modulate the response of breast, ovary and endometrium. On a high fat diet, there are higher levels of estrogen production in the body. Growth control elements are transferred from the normal cell to the neoplastic cell through gap junctions, and promoters facilitate this transfer, with an increase in cell duplication rates of the neoplastic cells. Additional steps, such as decreased DNA repair and fidelity of DNA replication is the basis of progressive alteration of cells with enhanced malignant characteristics, and metastatic potential. Phytochemicals in vegetables, tea, and soy foods may inhibit the processes in cancer growth and progression.
There are two main types of fiber -insoluble and soluble. Bran cereal fiber contains mostly the insoluble type, that absorbs water, provides increasing intestinal bulk, and forms a larger stool and elimination of harmful substances, prevents constipation, diverticulosis and related intestinal diseases. Good evidence for the beneficial effect of this fiber is the lower rate of colon cancer in men and women in Finland, who consume appreciable amounts of high fiber Finnish rye bread. An adequate amount of insoluble fiber is 20 g, and a good indicator is a daily stool of about 250-300 g. Soluble fibers occur mainly in vegetables and fruits, and affect the stool bulk relatively little, but increase gel formation in the intestinal tract. The result is prevention of reabsorption of products secreted into the bile by the liver that might have adverse effects. Thus, fibers lead to harmless excretion, in the stools especially in the presence of foods with calcium and magnesium salts.
Vegetables and fruits are not only excellent sources of vitamins, but are important sources of antioxidants, such as polyphenols in quercetin. The Brassica family of vegetables, such as brussel sprouts or broccoli, contain sulforaphane, inducing enzymes, detoxifying many kinds of carcinogens. Many fruits are rich in antioxidant phytochemicals. Soy beans contain active protective compounds such as genistein and daidzein. In the Orient, soy foods are widely used, accounting in part for a lower risk of several types of cancer. There begins to be an increasing interest in soy foods and soy milk in the West.
Green tea has been used as a beverage in China and Japan for thousands of years. The tea leaf contains powerful antioxidant polyphenols, such as epigallocatechin gallate (EGCG), and an enzyme, polyphenol oxidase. The latter is inactivated if the tea leaf is heated upon harvest, and thus, green tea in obtained. If the tea leaves are macerated, the polyphenol oxidase liberated converts EGCG to other polyphenols, typical of black tea, such as theaflavin and more polymeric substances such as thearubigins, also with excellent www.asiabiotech.com Clinical Application antioxidant potential and other beneficial actions (Table 4) . Comparison of green and black tea extracts, and of the polyphenols, shows that they have approximately the same beneficial health effects. Tea drinkers have a lower heart disease risk, because the antioxidants in tea decrease the formation of the oxidized form of LDL cholesterol. Tea also decreases the formation of the oxidized metabolites of DNA by ROS, and thus, in part, account for inhibition in the field of carcinogenesis. Tea is beneficial because it decreases the oxidative processes associated with cancer promotion. In addition, tea and the associated small amount of caffeine (about 50 mg per 150 ml cup) selectively induce certain of the cytochrome P450 enzymes essential for metabolic reactions. Furthermore, the phase 2 enzyme glucuronosyl transferase is increased, leading to the elimination of detoxified metabolites of reactive carcinogens and of toxic chemicals, in general. Tea also decreases the rate of cell duplication and growth of the neoplastic cells, and increases apoptosis. Tea and tea polyphenols also favor the growth of specific bacterial species in the intestinal tract that have a favorable metabolic effect in health maintenance. Tea components potentiate part of the immune system, providing defense against bacterial and viral infections (Table 4) . 
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A healthy lifestyle involves regular exercise, which assists in lowering the risk of the chronic diseases discussed. Regrettably, in the US and in many Western countries, ready access to high-calorie foods and sedentary habits, such as spending evenings watching television programs has increased the number of obese people that suffer from several fat cells related avoidable diseases. Exercise increases beneficial physiologic effects, including oxygenation of cells permitting optimal functions, especially in the presence of antioxidants from foods and beverages reviewed above that prevent the formation of ROS.
Conclusions
Detailed research on nutrition and health has found that some nutritional habits account for the high incidence of chronic diseases, such as heart disease, stroke and many types of cancer. However, research also discovered the relevant mechanisms and provides the basis for public health actions in prevention. This is important, since the therapy of many chronic diseases is expensive and often has poor outcomes. Prevention of disease permitting people to stay healthy to an old age should be the plan for the future everywhere. Some nutritional habits should be altered. For example, the methods of cooking meats can be changed to decrease the formation of carcinogens. Salt use in the past century was excessive and only 1-2 g a day are physiologically needed, as are about 1 g of calcium and magnesium salts. Growing children need about 15 g of protein a day, but once fully grown, the protein can be as low as 7-10 g for older people. We have suggested a lower total fat intake, 20%-25% of calories, with a preference given to monounsaturated oils, or the omega-3 fatty acids from fish and flax seed. An adequate intake of bran cereal fiber from childhood onward is important, not only for intestinal health but general health. An indicator of an adequate intake of dietary fiber is a daily stool of about 250 g in adults.
There are recommendations for five to ten vegetable and fruits a day, and include about 500 ml or more of regular or low fat soy milk, with calcium and magnesium, an excellent substitute for lactose containing cow's milk. Lactose appears to be a risk factor for atherosclerosis. Rich sources of calcium and other valuable minerals are yogurt and cheeses. Children and menstruating women require iron, but older women and men have sufficient iron with the regular meals. Excess iron can be harmful, for it can catalyze the formation of ROS. A number of diseases stem from the formation of the ROS that require antioxidants such as those in vegetables, fruits, soy foods and tea to avoid adverse effects stemming from ROS. Food intake should be no more than required by the daily energy output, to avoid obesity. Regular exercise is beneficial. Biomedical research in the last 40 years has provided key information needed for people to stay healthy and reach the age of 100 or more, in excellent physical and mental fitness. Treatment and clinical management of diseases are very costly. Thus, worldwide prevention based on biomedical research as described herein can lead to enormous financial savings. The funding of research has been a fine investment.
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